Renal interstitial hydrostatic pressure and sodium excretion in hypertension and pregnancy.
The kidney plays an important role in the long-term regulation of blood pressure and extracellular fluid volume through the regulation of sodium and water excretion. Increases in renal perfusion pressure (RPP) cause a potent natriuretic stimulus, referred to as 'pressure natriuresis', which is an important mechanism in the regulation of extracellular fluid volume and blood pressure. In normotensive animals, increases in RPP are transmitted to the renal interstitium and result in increases in renal interstitial hydrostatic pressure (RIHP), as well as in sodium and water excretion. However, pressure natriuresis is significantly attenuated in hypertensive and pregnant normotensive rats. Furthermore, this response is associated with an attenuated increase in RIHP with increases in RPP, suggesting that the renal interstitial compliance is greater in hypertension and during pregnancy than in normotensive non-pregnant states. In the absence of other mechanisms, this attenuated pressure natriuretic response can lead to volume retention. However, volume expansion also increases RIHP and sodium excretion. It is proposed that a compensatory increase in the natriuretic sensitivity to increases in RIHP counterbalances the volume retention that results from the attenuated pressure natriuresis in hypertensive rats, and thus may play an important role in maintaining normal plasma volume in these animals. Likewise, it is also proposed that the attenuated relationship between blood pressure, RIHP and sodium excretion that is observed during normal pregnancy is due to an increase in the compliance of the renal interstitium and leads to a reduction in sodium excretion and the gradual gestational volume expansion. During pregnancy, RIHP does not increase immediately due to the large renal interstitial compliance and therefore the increased sensitivity of the natriuretic response to increases in RIHP does not occur, and gradual volume expansion continues during normal pregnancy. However, the increased sensitivity of the natriuretic response to increases in RIHP takes effect only after the necessary volume is retained for a normal pregnancy. Below this requisite volume expansion, the increase in RIHP is not sufficient to activate the exaggerated natriuretic sensitivity to increases in RIHP. Failure of these adaptive mechanisms during pregnancy can lead to disturbances in the regulation of plasma volume which, in turn, can affect amniotic fluid volume and fetal growth and may result in premature labour and intrauterine growth restriction, as well as pre-eclampsia.